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Institutional Forcings on Agricultural Landscapes in Post-Socialist Europe:
Diachronic Hotspot Analysis of CAP Influences on Agricultural Land Use in Romania 2002-2024

The Common Agricultural Policy (CAP) is a very large and complicated
suite of policy instruments that influences agricultural activities
across the EU.

CAP programs include livelihood payments to farmers, environmental
protections, rural development projects, and other incentives.

We seek to understand how the diffusion of innovation—
here CAP program enrollments and payments—work to
influence land use change.
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Agricultural land use in Romania in 2018 influences agricultural activities across the EU.
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Romania is a highly agricultural country (~58% of the land area)
with agriculture the basis of the economy in much of the
country. With a 2022 per-capita GDP of USs$15,790, it is one of
the poorer nations in the EU.
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Agricultural land use in Romania in 2018
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Romania’s post-socialist land reform resulted in highly
fragmented patterns of crop production.

|:| Counties

Agricultural land use

There have been changes in crop composition and
spatial patterns since its EU entry in 2007.

Land fragmentation due to restitution
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Overview Of the prOIECt Concept & WOl'kﬂOW CAP programs include livelihood payments to farmers,

environmental protections, rural development projects,
EU CAP programs & payments and other incentives.

We seek to understand how the diffusion of

E” entry » 5013 CAP l» Post-2020 »Russm 5 2nd innovation—here CAP program enrollments and
(

und::r .
C ayments—work to influence land use change.
1999 CAP reforms CAP invasion of pay &
reforms Ukraine

reforms 2013- 2023- 2022- We propose a diachronic hotspot analysis for Romania
2007- 2022 2027 now that focuses attention on agricultural land use changes
2012 following four triggering events:

TﬂSk 1. Mﬂps Df I.ﬂnd EO data: Landsat, H|.5, MD‘D'S,
. VIIRS, Planet, CSDA VHR,
Surface Phenometrics CORINELC, EUCROPMAP

Task 2: Change Analyses on Geospatial Data

: Gov data: National Institute
Task 3: Change modeling on of Statistics, Agency for

CAP payments & judete stats Payments & Intervention in

1.  Romania’s entry into the EU and the CAP in 2007;
2. the 2013 CAP reforms;

3. the “post-2020”’ CAP reforms, which are necessarily
convolved during the duration of this project with

4. the manifold repercussions of the Russian invasion of
Ukraine starting in February 2022.

\ Agriculture v,

Task 4: Contextual data - Fielddata: Surveys&In-
depth interviews with
about CAP & RO ag

Today’s focus is on our work to
date addressing the first two tasks

. farmers &info brokers |




2023 Fleld Campalgn in Southern Romania: 8 ;udete in 14 days - 26JUN through 09JUL

Field points by judet

arranged west to east




Household & Commercial Farm Surveys, and In-depth Interviews
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Social surveys by judet + How long have you owned your farm? What is the approximate size of your farm in hectares?
arranged west to east

* What types of crops do you grow on your farm?

. . Selected
* What resources would be helpful to you in applying for European money? S
* Arethe European funds enough to increase the profitability of your farm? urv.ey
* How have European funds changed your farming practices? QueStlonS

* Have you adopted any innovative farming practices? Where did you hear about these practices?
* How likely are you to try new technologies? Describe why or why not.

* Please describe changes in the demand for your farming products in the last 5 years.

* How has the war in the Ukraine impacted your farm?




European Union Crop type Map (EUCROPMAP), but nothing like the CDL !
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European Union does not
have a product like the CDL,
an annual crop type map

EUCROPMAP was prepared
by JRC for 2018 and 2022

Based on Sentinel-1 and
LUCAS Copernicus in-situ
observations



According to EUCROMAP between 2018 and 2022,
maize area decreased 227%, while according to RO
National Institute of Statistics maize area increased 17%.

Maize (km?) %diff Maize (km?) %diff

2018- 2018-
2022 2022
192 43 512 430

-16

1,082 648 -40 850 758 -11
oLr 943 455 52 899 561 -38
TELEORMAN Y%} 500 49 657 612 -7

754 524 31 444 467 5
IALOMITA 1,089 1,299 +19 842 1,175 +40
CALARASI 1,305 1,386 +6 1,023 1,259 +23
CONSTANTA (TS 548 -13 563 589 +5
TOTAL /7,113 5,552 22 5,790 57851 +1

RO National Institute
EUCROPMAP -
of Statistics

According to EUCROMAP between 2018 and 2022,
rapeseed (rape & turnip rape) area decreased 27%,
similar to RO National Institute of Statistics: 26%.

B Rapeseed (km?)  %diff  Rapeseed (km?)  %diff
e E EFS EI RS
2022 2022
81 30 -63 87 64 -27
DOLJ 269 114 -58 301 173 -42
oLT 292 223 -24 238 202 -15
TELEORMAN 599 560 -7 592 418 -29
286 309 +8 21 279 43
IALOMITA 538 315 -41 628 400 -36
CALARAS!I 640 388 -39 681 492 -28
e Il 599 464 23 448 373 17
TOTAL 3,303 2,402 -27 3,246 2,401 -26

RO National Institute of
EUCROPMAP . 4.
Statistics
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. . . 2018-2019 2019-2020
False Color Composites displaying e R R T S Rt

seasonality (@ 30m reveal cropland

spatial heterogeneity of

* winter crops (greens),

* summer crops (cyans & blues),

* cover & forage crops (yellows &
magentas), and

* persistent vegetation (tans & greys)

T

2022-2023




Characterizing cropland LSPs using accumulated growing
degree-days (AGDDs) of different base temperatures

base
temperature (°C) | example crops

0 Perennial crops (alfalfa, native hays)
4 Winter/Spring crops (wheat, barley, rapeseed, sunflower)
10 Summer crops (maize, soy)
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LST products: [MOD21A2 & MYD21A2 C6.1] &
[VNP21A2 & VJ121A2]

AvgLST, = (maxLST,+minLST,)/2

AGDDbt, = AGDDbt,  + [max(AvgLST,bt,0)]*8

Calculate AGDDo, AGDD4, AGDD10 starting at 010CT of 0 1000 2000 3000
previous year to capture winter crops AGDD
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Maize P197C1 Teleorman
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EVI2 integrated by GDD

Teleorman: 010CT22 - 30SEP23 Teleorman: 010CT22 - 30SEP23

HLS @ 30m SEN2A @ 10m
Alfalfa Rape and turnip rape Small grains Alfalfa Rape and tumip rape Small grains
3000+ 3000+
2400 2400
< e
1800 7 j hé 1800 4
!j v"'vv' 'M
;v' A‘ﬁ ""W
1200+ - «;ﬁ’ 1200+ .
4 s 3‘ CD ﬂ?
"}v . Q ’V
600 7 ' O s 7
5 g > A
7
'/ "t a) %
01 T O
: ()
Sunflower Maize Soya -lr-a Sunflower Maize Soya
3000 S 3000-
o0
()
e
2400 C 24001
© —
~
. LLl
’gﬁég% 3 ’f/ﬁz
1200+ o 1200 < 9
W E S
R /’-““"
o8 ~
600- Rk 600- s F
3 0at .:,' K &
mf%ﬁg “‘iégét f
4
0- # / 0- /
0 1500 3000 4500 6000 O 1500 3000 4500 6000 O 1500 3000 4500 6000 0 1500 3000 4500 6000 O 1500 3000 4500 6000 O 1500 3000 4500 6000

AGDD AGDD

Integrated cropland LSPs selected from 116 sampling points across Teleorman at two spatial resolutions
Increased spatial resolution increases LSP variation!



Summer maxima

Hotspot of change
in space & time

Recent field
consolidation and
installation in
northern
Teleorman of
center pivot
irrigation systems
for cultivation of

sl Maize and soy —

_ facilitated through
Oumisme| CAP funding
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Next steps:

o Gather ground data during 2024 field campaign in western Romania
(Oradea to Timisoara)

o lterative fitting using the Convex Quadratic LSP model: viza+BAGDD+yAGDD?>

o Characterization of cropland changes by judete and comparison with
extant data and products

o Tuning of cropland LSPs in recent period (2015-2023) before projecting
back to the era of sparser data
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